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This study describes a prograrn designed at Stanford 
University in the computer-»assisted instruction (CAI) of reading, 
which has been used by children in kindergarten through grade three. 
Ihe program is an adjunct to classroorn instruction,, stressing the 
decoding aspect. of reading and leaving the comrnunication aspect to 
the teacher. The report presents the rationale for the program; a 
description of how individualized instruction is affected by the 
program; a discussion of the various strands in the program-^-^reading 
readiness^ letter identification^ sight word vocabulary, spelling 
patterns, phonics, comprehension^ and languagi arts;: -a description of 
the digitized audio system of the program; a discussion of how Chi 
can be scheduled with other class activities; and a discussion for 
the teacher of how to read the computer's reports of the students' 
progress* The authors cohcluds that CAI can free the teacher for more 
creative types of instruction and that this program is a feasible and 
economical way to raise the national level of reading. (Author/DI) 
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Btan:oi'd univeralry 

Tho low le^^el o: reading tunong a disproportlonat;oly large iiiuiiber, 
01" Afc'yrican^; is h iid'donal probi.cin of ^:'r:(? i'irst priority. Tlio proQiein 
is noL a ^in^i^s on?, kna i.ouches r)varyone-=not only thui □hilci rail- 
ing bahincl his gracie level^ or h child's anxious parents and his con- 
scienliouB but over-iaxed teacher, the problem is not confined to the 
ghetto, to the Appalachians or to the Indian reservationt; . The pariph- 
ery of the ^ problem ever widens to include thi: young person vdio tails the 
college entrance oxam and the migrant workc^r \'/hose near illiteracy 
prevent' s him froin experlj?ncing joo and/or economic socurity. 

No one doubts th-- problem is of national proportionE and that 
XB gray-. But can it be soIyT^d? Can any mode of reaching be initiated 
so *-hat children 3 individually and as a group^ maintain a yearly grade 
leYel in reading and pa.ss the ryquirsments of '^he standardised teats 
used through the school systems" Hestatedj using the accepted testing 
niethods^ how ^ can children taught reading so that they progress grade 
by grade and nor just pacs Lhrough'^ or ''slip by"? 

*This researQh as been supported in part by the National Scisnce 
Foundation under Grant NSFGJ-Ui+BX . 
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':.h*:^ mean;:: oolvc i^w a ..joriputcr-esnic^od in£j tructicn (CAT) r^jiidini:; 
prQijram cicv^ioped ut iHanioiti Univoraii.y. Thi:3 par ■ ioular program haa 
been running; I'or xmo years in tdi^-^ Ravenavjaod School District oi.' East 
Palo Alio. Calii'ornia. and nhe result:;; indica;>n •idmL liio profpam coulci 
havn prci-ound com^aquencis icr Initdal rQaciin[3 ink] vriKM.ion Ihroug^hcut 
ihif uQuntiy. Oui' data iiave alra^aay demcna t;.rated idiai boys can and do 
learn to rwad an quickly as cirls. This Fact alonG is asuounditig whtMi 
una aon^iders thau it ahai^.ters thi? old education maxim that girls learn 
to read fastei' than boys. 

What wo will doscrite is not a hypothetical *-yes-ii'-but'' program, 
but a practicml, oilicient and enoriomical one being used by children 
in kindergartan through grado three. It is best dfiscrib..'d as an adjunct 
to claGsroom instruction^ stressing tho decoding aspect of reading and 
laaving the coniinuniGation aspect, i.e. 3 reading for meaning, aesthetic 
empathy^ enjoyment, etc., to the taacher. 

The Stanford^Brentwood reading program is no nev; miracle. It has 
gro\m out of years 01' experimentation and re search , beginning in I965 
(for further information on earlier research see Atkinson^ I968 , and 
Atkinson and Wilson, 1968) and today including prograjns in reading ^ 
mathematics 5 spelling drill, Russian, logic and Boolean algebra, and 
a program teaching computer prosrairming. New programs recently im- 
plemented include language arts 5 remedial English for junior high 
school^ and language-an.s for handicapped children. More than 3,000 
students 3 from kindergarten to university ^ receive daily instruction 
from a central computer housed at 8tanford University. T^ephone 
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done in rocjonu yoara dy piiychplot;!^ v^: and odi:cal:oi'c concinnio:: v/iih i.ht! 
reading j^voblcm. In nsc':^!!^^. all thaorios aboul l:!;o Leaching iji' rfaci- 
in^; L'autj the prublum; ho^^ lo beach ruadinc thai i.he .jhildrei; i:iuve 
alon£% not lQck-^£^.nip ^ bu-. af^ individuals, uniquu and sopai*ale. yt-t 
advance with their group to i:i:^ccme literary* aduir.s. 
Rationale 

In the davaiopment or a computer-baaed curriculujn tor initial 
reeding J a number of operat.ional assiunp*}ionG were made i/tmt shouid 
be ^^xplicaued. The reading 5baff assujiiud^ along v/ith Bloomfield (19^2)^ 
Cari^oll (196^0^ FriGs (19S3)? and oghers, that tv/o major aspects ol" 
reading are coiTununication (i'eading for ^neanings aeB'dietic empathy^ 
anjoyment^ etc.) and decQding. The coimiiunication aspect of reading 
seemed be^t presented in the ::!lassroom by a hinnan teacher in soine 
sort of dialogue modej and the decoding aspect of reading seemed best 
presented by a computer in a Gonslstent drill or practice mode, the 
major en^hasis of this curriculuin^ then^ is on reading as decoding. 

Decoding may be defined as tlie rapid . if not automatic^ associa- 
tion of phonames or phoneme groups with their graphic representations; 
for example 5 the association of the phoneme /©b/ ^^ath its graphic 
shape (or grapheme) ab^ or i:he assoeiation of the phoneme /eyb/ viith 
Its graphic representation abe. It v^as assximedj therefore, toat (a) 
learning to read necessitates learning a large rapertoire of these 



"eraphame-phununiQ'' azsociations ; cr il:a^ (b) Iciarninb mad is 
£jignij^ican'J.;/ ;'acilita':vHl by acquiring; a large nraber of these asno-^ 
cia^ions, Toi;e*:hor vd^h Friea (1963) ii^d Rnfldcll. (I966), the stair 
dcaiclod tiiat, it would be v;orwhwhile to teach reading decoding to 
ini*.ial readers , 

Further assumptions were inadG about tho appropriateness ol 
computer-based presentation. Frifas (1963^ p. I32) stated that learn 
ing to make graphame-^phonemG associaLions was not c^ly necGssary tor 
those learning to read^ but that these associatio:. .aust become habit 
so automatic that the graphir shapes themselves sink below the thresh 
old of attention. An efrective way for these assoGiations to become 
auuoifiatic is by repetitive presentations for short intensive drill 
periods with the students given iimediate knowledge cf results after 
each of their responses* Such drill can be accomplished effectively 
at this time by an individualized aomputar-assisted drill program. 

Since the emphasis in this program is on the regular grapheme- 
phoname correspondences (or "spelling patterns*') of English,' the 
curriculum can be considered an appropriate adjunct to any classroom 
initial reading series. The initial curriculum, prepared in the fall 
of 196B5 was closely linked to the ghrae basal reading texts then 
being used in the district's primary classrooms and was programnied as 
three separate series. The Stanford reading curriculum currently 
used is a carefully constructed program based on the most frequently 
used vocabulary in major reading texts and sight-word lists which 
were scanned by utility computer programs for cormrion occurrences and 
order of introduction. 



men'. \:i'M such ^hing^i wh^/ prpsun:.:: ^ ion oT rhc aiphabeL--v.'hich loii'?vz 
should be prosontad firc^: aTOiii sound ^nd si£;h:- confu^^ioi: ^T't. wallow 
lor eDri.y grouping -.o loria word^ I'or phonetic and graphic in£^:ruaLion , 
In the enci, hov-^evar^ -hie ovorall t^i'i'ecu ot thL-^se inanipula uions artj Email 
uomparea ho one siiigirj uxid out:itamiir.g aspe-ci oh CAl ins^^ruciion: 
iridividu aliaat Ion . 

Iriuivi lualization^ 'Jhevi, is the over^-ridiTig Gonsideration . 
Granteti that one can manipulate ihe currlcului^i and even itanipulaT:.e 
the children in a reaching iribde . ihese strategies Decome iriBigniri- 
cant^ however 5 if th^ instruction is not suited on a moment-to-moment 
basis to the child 's needs and abilities. CoiTvputer-assisted instruc- 
tion provides an eLnsmr . As th'v results of CAI instruction become 
morf^ substantiated through testing and data collection^ it does not 
seem too prepostfef-rous to ccntend that the idealised Greoh tutorial 
system of the one-to-one basis o:^ the tutor-student (tha tutor here 
being the teacher plus CAl) is closer to being realized today uhan it 
has for centuries . 

Gori^uter-assi^ted instruction as a res^^arch tool has been around 
for years and has had izs share of problems. It is encouraging to 
note 3 however j that the pessiinism surrounding two aspects of CAI--^ 
cost and depersonalization--ia beginning uo dissipate. VJe would like 
to say a fev; words abouu each of these aBpfects, 



Krom tho bef^lnnini: * mc^i pecpl'^ invcivecl v;ith CM have been, 
realistic abo^r. iL>: ]li^;h cost.:* ::ever ^iio LeEi3 . people v,'e/ra cptimisti 
and U:tj'.: ur: ^^quipinorit. :h!:3i^^n L?oca:::o mor'.' o';.andErcli::e:i- and pro- 

duction methcd^ mor^ ei/licien^. the cost ^■/oulcl bu le.:a. Thsaa reciuc 
tions in co::t havc^ , in Tact;. i:akein place. AIso^ in vM^ bugiiining^ 
many of uc bfilieveci i^hat ^iie mor^: hardv;a^e employGd the better, and 
there v/as an abundance of oxpenaivo innovations, lias bGcome in- 
creaaingly obvious t:hat noiii^ very sopliiaticated ^oaciiing Gtrategias 
can be ijnpieniented using quite aiii^le and int^xpensive equipinent., 
Sorno of the original^ complex and expensive tools have passed on 
while some^ in more perfected f orms ^ have been inGorporated into 
CAI instruction as useful, instructive aids to 

For our own part, v;e liave found that Eimplicity has bGen the 
answer. The easily operated Model 33 teletypes are ideal for both 
^experimental and pedagogical purposes. Even the youngest school 
child quickly learns to type on the keyboard^-^in fact^ the child 
learns vath an ease Gontrary to evaryone's expectations. Added to 
the teletype ia a headphone jack vdth a small-gain amplifier that 
conveys a vocabulary of some 5^000 v;ords. The cost of a daily 12-- 
minute session per student is about ^^O^^^-and even that figure could 
be reduced If the system were dedicated to a reading program only. 
What does ko^ per child per day mean? Given the actual number of 
176 days a child is in school^, it doesn^t take long to calculate 
^0^ X 176 days ^ $70* Consider that we are saying that for as 
little as $210 a child can maintain grade level in those three 
initial and. what we consider ^ crucial years of his reading instruc- 
tion* 



:UGi:.;fetl, d-r,.;.-ly i:ou:.:a;-;L £:LCU;=y. W-^ \^:e: 'hb- 'h- cppo-J-'u ! ' 
cbo^er ^iie '.rviMi. Tho '■^liiu: or indlvir]uuli:ied in3:.r:;cliun CAL ^'au 
offer av:ui:3t;: a (.:hilu Vhrcw^ii rapid iicqMisi-J-O!! oi" rviis.iinr: i^V^l.L.L.c 
unlarK'j hi:: Hik^vbIo compreh^n^ic-i: nis ^^nvirL^tuntstn ana his EulLh 

A description gI" a conL.^r;porary cmi^BVoom una 'Aie rolo or -JAl to 
assist t:he ".f^aeher mirst ^ -Ip lo demcn^trB wnat wo ati u rdOU\- 

Lai to the duperionaLizaLion theory. Let ooierve hj. potiietical 
class. First, look at tlit? clock. It the ^ime in bt^Lv/een b aaiu uriu 
8 p,m.. you may b- sura sonify v/hi:-rtf in our Viilx^y states what vi^ deseribe 
is taking place, 

A teachisr is insLructing her class ot thirty or more in, say. 
sptjllinB X'or a 15- or 20-ininute period. She Ghaik and blackboard, 

pencil and paper ^ as do h^^r charges. Although she axplains what she 
v/ritoG, and oitan has tho studentE repeat her ^^xaroplei:^ is unable ^ 
of course, to deteririine each child ^ a coraprehension lev^jl. Som^ days 
Shu aaves a portion of th^ "^iine for a test drill.. The children taky 
paper and pencil and she dictates the spelling words. V/hile doing 
this, she may stroll up ana dov/n the aislr^s and observe here and 
there the children's responses. She prefers noL to interrupt the 
entire claaa to point out individual errors. After the tact, she 
relies on conventional modes o:' correcting mistakes: the childri-n 
may correct each cthar's papers, or their ovm, or the teacher may 



coilec'. lh^: papers^- cjorroc^ an.i vcv.:y\: v.;:ij:;. i^o ■ ne c:UiUi'':'n Di'^-vr a 

an:i t^^^s^ing^ b-itv;f:^ei: '.^:;£tin$ :aid rwiowing ^ and uoi rorgoL'ing the 
ratio ol' ore n^racher lo uiirty or iiiore students. It woulu Bee]:i that 
t.he students^ languago learning modo ^^nd thG reinforcement oi' their 
learning^ iMBves much to be d.:iBired. beRides, what's to koep the 
children trait gasing out ot Lhe v/indov. ur sii:iply phasing out 
apelling drill ultogethor? And^are we not prysimiptuous to expact orie 
hmiian being to under Rtand the unique problems ot thirty or more 
children let alone dirferentiate ^ instruct and rsinrorce the learning 
of each individual stud^nuT Yet^ v/e are presimiing just that when our 
voices join zhQ chorus oi ^ "-hy aren't our children leai^ning to read?" 

We have not digrosGad rrom the mattei of depersonalization. Over 
crowded classrooms and overv/orked teachers are the ingredients of 
depersonalization, What we are suggesting as a countar measure is 
CAI; in other v/ordS| individUH4;:ased Instruction for a brief period 
each day on a reading progrBin dasiined to accoiMnodate individuals 
according to thair unique ns^ds* 

For a moment 5 let us return to uhe classroom have just viewed, 
Suppose at different times during the school day a different portion 
of the class vms excused to attend CM. Experience has shown us 
that the children took forward to these sessions. In a recent sur- 
vey the children participating in the CAI reading prograia were 
asked to rate ths prograjn on a 1 to 5 scale. Fifty percent of the 
students gave it top rating; 25 percent gave it the second rating 
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::aa nc cpinic:: . ^ ^' ■ ' -i 

H claa^i'oan mliicr.: v/nor- ^ho::^j .h;.-jntL^ v;i:o behind ihw* rroup yre 
of'.oti paini'ully Lir-'li'^L'on-.cic.i.: O' Vni^^ I'a^j;^ ^ l-'. -iqi^j '.]it.\. u coin- 
puv^'i' n^^vor ''put ^; a Q^'id-rr. ;iuwn'' Tor y. wrour ^^luv/i/r qi'^ nu nmiiA'i^ 
}iow rcoii:^h his anjv/^;'.r jopir. ci^ dcv/ odl-jn v;rong t?xpDi::c;i 

him to Ihe Ljli/::h^^sr=. lorin c" riaiculo = 

Iniidally. the stud-n': dawn lo urn volary^pe, adju^]i:s his head 

sQ^t^ md ''signa anh' Each zi^Aii^jni lypcs^ K (ror reading), his nujnbur^ 
and jij-;^ lirst name, ^z oiia^- ':.iie^ pro^ran: rasponds bj^ Lyping his last 
najiie. When the child eignalH Lhau the najm iB oorr^aA. by typing th*? 
space bar J nhiv progra]n begins at tlie point where the child terminated 
his previous dession. 

Or, if i^^ is the child iLrut tiiim at ^ teii^type terminal, which 
can be ar.y day of any v:ec!k of ':he inchooJ 7f^Br^ a proctcr or teacher's 
aide assists the child in getting acquainted v/it?i the procedures. The 
lirst strand ( jpranJ ia thcr teriii used lq designatt^ a coinponant pari ol 
the Initial reading prcgrani) is called the Reading Eeadines£ Strand. 
On the teletype paper or printoUL^ the child receives typed iries^ages 
that are more fully explain*^^d by th^ audio. After the program has 
rehearsed the student in the sign-on procedure ^ the format for the 
Reading Readiness Strand looks like this: 

Q 



Display cn 



iypo yQur riwnLor 
and nanic 



TtKi GlU'lun': rci^ponda by *.ypingi H213 JOi: 



The ^tudenl r^ispords by typing: R213 J01t4 



(TypQ Ii; 
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(No 5 you typed M) 

The program prints: fl (We v;ent.ecl U) 

Tile pi^ograin prints: H213 JOH (Type H) 

The student, responds by typing 

after R213 JDH R213 JOM 



The prograJU prints John's 

last name: B2L3 JOM SMITH 

The prograjii now procGeds to tho point 
in t.he lesson v;here John last 
terminated . 



The teletype repositions after each response. Whan John is 
cor r e c t in his r g spo ns e 5 he r e c e i v e s from t imG t o t ime an audio 
message such as "good^'' "great/' or another poaitivaly reiniorcitig 
message before tne pro£ram proceeds to the next exercise . 

The Reading Readiness Strand covers all the aspects of the sign- 
on pi^ocedure and attempts to teach tha manual skills required to inter- 
act with the program, Follov;ing the terminal orientation section ^ 
the Reading Readi'iess Strand attempts to teach a student to sign 
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himseir on *:hs prograin v;i'::-i0^ii proci^or supervision. To ^eav-;* 
Reading ReadinGsa S::rand and entur U';-j tiex:. ^^rfe^d- = ^hL^ Leiter ideir:i' 
fication Strand--a suudent mus:. perfonn iha ^ign-on proaedur^ v;ith no 
more than one errur. This slrand dirfers rrom ull o^hera in nhat 
branching frbin it is criterion dependent: rather than lime rWipendent. 

After describing the curriculum strands ^ we will explain iiow a 
teacher can use the computer to call up a clai^E report or an individ-^ 
ual student's report. She is never* niur'? than b Tew niumerts away from 
evaluating lha class or oxamining ih:: indivlriuai child's lecjons: um 
knoviing the area in which the c!-'ild is jxperi^naing thu greatest 
degree of difficulty, .The printout, although it dees net Cive grades 
or percentages as it was our intention to ke-p this an ''ungraded'- pro- 
graiTij gives all the pertinent information a teacher needs to see where 
a student Is making progress and where he is having difficulty. 

The program is divided into seven strands ; 0 - Reading Readi- 
mm; 1 - Letter Identification; II - Sight-Word Vocabulary; III - ' 
Spelling Patterns; IV - Phonies; V - Comprahension; ■ VI - Language Arts 
In Figure 1 the strands are represented by horizontal lines and the 
sections within a strand are represented by dots on the lines. The 
vertical arrows indicate at which point in one strand a student movea 
to another strand. 

Students move through each strand in a roughly linear fashion. 
Branching or progress within strands is criterion dependentj a student 
proceeds to a new QKercisu within a strand only after he has attained 
some (individually speGifiable) performance Griterion in his aurrent 
exercise. Branching betwein the strands is time dependent; a student 
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moves from one strand to take up where he left off in another after a 
certain (again ^ individually specifiable) arnount of time regardless 
of what criterion levels he has reached in the strands* Within each 
strand there are progressively more difficalt exercises uhat are 
designed to bring students to fairly high levels of perforinance , The 
criteria can easily be changed and research studies are currently 
undervjay investigating alternative procedures . 

Entry into each strand is dependent upon a student's peri'ormance 
in earlier strands. For example, the Letter IdentiJ7ication Strand 
starts v/lth a subset of letters used in the earliest sight Kords * 
When a student reaches a point to the Letter Xdentlf ication Strand 
vhere he has exhibited mastery over the set of letters used in the 
first key words of the Sight -^Mgrd Vocabulary Strand ^ he enters the 
Sight =Word Vocabulary Strand, Entry into both the Spelling Patterns 
and the Phonics Strands is controlled by tha student's placement in 
the Slght-V/ord Vocabulary Strand, A student may work in several 
strands simultaneously. Once he enters a strand ^ however ^ his advance 
ment within that strand is independent of his progress in other 
stranrls. 

Currently most students spend two minutcas in each strand and 
their daily sessions are eight or twelve minutes* Although the tiuiv 
each student spends in any strand and :he length of the daily drill 
sessions are parmeters that may be uniquely specified for individual 
students or particular classesi a student may be stopped at any 
point in an exercise either by the maximuin-time rule for the strand 
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or by the session- time Liiniu. However^ sufficient information is 
saved in his record to assure oontlnuation from precisely the sBme 
point in the exercise when that strand is next encountered. 

The altGrnative approaehes to time on strands and time on the 
system allov; the prograjn to be m.anlpulated sc that a ''cominon front'^ 
can be maintained both for the classroom as a whole and for the indi- 
vidual student '3 within-strand rate of progress. Tabla 1 illustrates 
the various combinations possible in adapting the reading prograjTi to 
classroom and/or individual needs. 



Time on the Dystem 
Fixed Variable 



^ Fixed 


I 


II 


U 
0) 

^ Variable 


III 


IV 










Table 1 





Time on both the system and time per strand can be either fixed 
or variable « For instance^ a student or class can be set to run for 
a specific number of minutes each day; orj if some student (s) is behind 
the class 5 he can be alio to run for a longer period of time on the 
system so that he catches up to the strand sections where most of his 
class is working . 

The time the students spend on each strand can also be fixed at 
a particular number of minutes per strand ^ or varied so that if a 
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student -s perlbmance in one sbrand is noi on a par ^vith tha vk^si oi 
the nlass and he is lagging behina in that strand , the lime he Bpenda 
on the strar,d can be varied so thai- he remains on that strand tor 
longer periods cf time or until he is ^s^orking at a more uniroi'm level 
through all the strands. For example, if a child who spends twelve 
minutes on the system v;ith equal times of three minutes on each of the 
four strands he is working on j is found by his teacher to be lagging 
far behind in one strand^ his teacher can ask the prograin to increase 
his time on that particular strand tOj say 5 six minutes and dibiritune 
the remaining six minutes aiuong the other three strands* 

The strands are comprised of sections of curriculum items 5 and it 
is in these sections that a student must reach criterion before pro- 
gressing in the strands. Bach section is prasented in sepai-^ate exer- 
cises. In each exercise the Items of the section are presented in 
random order until the student has achieved a criterion. A student 
v;ho already knows the material may leave the exercise after as little 
time as 30 seconds * 

Students riceive instruction for the exercises by means of dlgi- 
tiied audio messages. A vocabulary of approximately 5jOOO sounds has 
been recorded and stored in digital form on the computer's magnetic 
disk. The student inputs his responses on the teletype keyboard,, 
When he has completed his response ^ he presses the space bar v;hich 
returns control of the terminal to the computer for response evalua- 
tion. If the student discovers an error in his responEe, he may 
press the rubout key bifore pressing the space bar and the entire 
problem be presented again for a second trial, If a student 
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prosses the rubouc key too 'many zimeB ce:ory eni^erlng a responses 

receivgs a ''too many rubouts" message. The atudent has a printed 
record of the work completed at the end of his session. As mentioned 
above. firEt-^grad& children adapt quickly to using the keyboard and 
havG no difficulty in typin^ the relatively short responses required. 

Originally^ the curriculum preparation adhered strictly to the 
vocabulary appearing in the basal teKts used in the Ravens\^Qod 
School District's primary reading prograjn. In its revised (1969) torm^ 
the Stanford reading prograjii consists of a curriculijiii that coinpleinents 
any classroom initial reading series, Word lists were assembled from 
major basic reading texts as well as recognised sight-word lists* 
Using utility prograris on. the computer ^ these lists were compared and 
screened for coimnon QCcurrence and order of introduction. The result- 
ing list provldsd the basis for zhe vocabulary and spelling pattern 
strands. 

This revised list of words used in the reading program was 
placed on a disk memory file. Each word in the file is described 
by four numbers that indicate the book and page number of first 
occurrence in an initial reading series. A computer prograia can be 
used to construct sublists of words stored on the disk file. For 
example 5 it is possible to have a list of all words in the series 
ending in -in in order of first occurrence* Existing prdgrama 
written by staff members for other purposes can be adapted to 
accon^lish this with little difficulty. With one dictionary, it 
will be possible to construct other dictionaries using different 
descriptivG nuinbers, 
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Description of the Strands 

Strand 0 - P.eadlng Readiness . Readiness mat:erials, designed both ■ 
for the classroom and at the CAI terminal location,^ acquaint the stu- 
dent with the system and teach him the manual skills required to inter- 
act with the prograin. The Reading Readiness Strand progresses through 
three stages over a three- to five-day period: the Free Keyboard ^ the 
Controlled Keyboardj and the Student's Name and Number. The first 
stage 5 the Free Keyboard ^ is designed to familiarize students with 
the letter keys and the space bar. The program responds to any graphic 
the student types. 

Display on 

the Printout (Audio) 



?e any key.) 

The student responds by typing: T (Now type the space bar.) 

The student responds by typing 

the space bar: (Look. at the printout. 

You typed T,) 

(Type any keyO 

The student responds by typingt F (Now type the space bar,) 

The student responds by typing 

the space bar' (Good, Look at the 

printout. You typed F,) 

(Type any key and then 
the space bar.) 

The student responds by typing: 3 

and the space ban (Look at the printout* 

You typed 3*) 

The second stage of the Heading Readiness Strand is the Controlled 
Keyboard, The student^ after instruction on typing the letter S for "same" 
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and D I'or '^different 3" is asked to type either S or D when presented 
v/lth a group of letters 4.rranged as a discrirnination exercise. 

Display on 

the Printout (Audio) 

The program prints: M M M (Look at the letters. 

Type S for samej type 
D for different 0 

The student responds by typing: S (Yes^ thay ar© the 

same.) 

The program prints: M W M (Look at the letters. 

Type S for samej type 



The student responds by typing: 



D for different*) 



The program prints: //// (No, They are dif- 

ferent.) 

The program prints: W M M (Look at the letters. ^ 

Are the letters the 
same? Type S for same 3 
Type D for different.) 

The student responds by typing: D (Good 5 they are dif- 

ferent,) 



When the student has completed the discrimination exercises on 
the Controlled Keyboard section of the strand ^ he moves on to stage 
three of the Reading Readiness Strand where he is taught to sign-on 
by typing his nam.e and niuuber, E'lrst^ the student is instructed in 
the typing of the letters in his first name. When he has mastered 
those letters^ he is taught the digits in his assigned number. These 
are the numbers and letters he must use each time he signs on the 
program. 
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The program prints: F 

/The student responds by typing' F 

The program prints! F^^-. 

The program prints: R 

The student respond^G by typings B 

The prograiii prints: 

The program prints r E 

The student responds by typing: E 

The program prints: FRE-^ 

The program prints : D 

The student responds by typing: D 

The prograni prints i FRED 



(Good , ) 
(Type R.) 



(^rype D,) 
(Good,) 

(Let 's type your 
name again. j 



When the student has niet criteria on the letters In his first 
name and the digits of his student number ^ he is Instructed in the 
actual sign-on procedure, The program prints HLEASE TYPE YOUR NU14BER 
AW llAM^ and the student is led through each step of the sign-on pro- 
cedure ^ receiving as he types appropriate audio messages, When he 
has met criteria on the sign-on procedure' ^ he ii branched into Strand I 
Letter Identification. 

Strand I - Letter Identification . The sequence of letters intro- 
duced in this strand is determined by the slght-^ord voGabulary in the 
early sections of Strand 11. Each letter is presented twice in the 
Letter Strand. For the first pass through the ilphabet3 grouping of 
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Inciters in sections was designed to iriininise visual confusion. For 
the a^/cond pa^a through the alphabet^ grouping v?as designed zo maxi-^ 
miae confusion* In ail cases ^ sections were designed to minimise 
auditory Qonrusion. 

Throe exercises are used throughout the Latter Identification 
Strand, In the first exercise a letter is typed on the printout and 
the £tud-:^nt .k .-^eiuested to type the same letter. 

Display on 

ExGrciae 1 th e Printout (Audio) 

Thu^ program prints: T (Type T*) 

The student responds by typing: T 
The program prints : YES 

The progrm prints: R (Type R,) 

The student responds hy typing: R 

The program prints: YES (Good.) 

The program prints: M (Type M,) 

The student responds by typing: N 

The program prints: //// M (No^ we wanted M. 

Type M,) 

The student responds by typing: M 

The prograjn prints: YES (Good.) 

The exercise is repeated for still another letter* Random pre- 
santation of letters in a section continues until the student reaches 
criterion for the first exercise ^ it which time he is advanced to the 
next exercise in the Letter Identification Strand, The criterion 
procedure is either til correct on the first pe through the section 
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or two CQtiseGutlve correct answers for each item. 

^ Display on 

Exercise 2 the Printout (Audio) 

The prograJii prints: R S T (Type R,) 

The student responds by typing: R 

The program prints: YES (Great!) 

The prograjii prints: S R T (Type T.) 

The student responds by typing: T 

The prograjii prints : * YES 

After each presentationj the order of the thre@ letters in the 
display is randomly changed j and the exercise is repeated for another 
letter. Upon achieving critarion for each of the letters ^ the student 
proceeds to the next exercise. 

Display on 

Exercise 3 the Printout (Audio) 

(Type S.) 

The student responds by typings S 

The prograjTi prints i YES 

The student responds by typing: R 
The prograjn prints: YES 

(Type T.) 

The student responds by typing: E 

The prograjn prints^ //// T (Ko. Type T.) 

The student responds by typing: T 
The program prints t YES 



(Type R,) 
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When the styadent achieves criterion on the lebters in the section ^ 
he proceeds to the second set of leutirs. 

Thi*oughout the curriculuin^ if the student responds correctly^ he 
proceeds to the next presentation. If he responds incorrectly or 
exceeds the time allowed for a response^ the teletype displays the 
correct response and moves to the next presentation. 

V/hen the student responds correct]^, he receives randomly scheduled 
audio reinforcement messages. In the beginning stages of program 
development^ these reinforcement messages consisted of a few qcpmonly 
used positive ^lordB^ but as the dictionary has been enlarged and more 
flexible utility progi^ajns written^ it has become possible to include 
a greater variety of expressions. ProgrMis no^ have reinforcement 
messages with words appropriate to season and locale^ and jargon 
fajniliar to the children. 

When a student meets criterion on a specific n-amber of letters 
(i,e*^ those required for X'h^ first words in the sight-word vocabu- 
lary of Strand 11) ^ he begins Strand II. At this pointy he works 
simultaneously in both Strands I and II ^ but at different levels of 
difficulty within each strand, 

Strand II - Sight-Word Vocabular y. Strand II provides practice 
on a vocabulary that is introduced and taught in the classroom and 
contains words common to the major basal reading texts. While the 
classroom teacher introduces and teaches each word with both content 
and picture cues^ the teletype provides concentrated drill on the 
word itself. Experience has indicated the usefulness of picture and 
content cUy;:^ as w^ll as the usefulness of repeated drill on the printed 
word itself. 
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The vocabuiary is presented in sections of words in tv;o different 
exarcises. Each eMtrcise takes the form of a paired-associatB task. 
The association of tlie sound (spoken word) and the visual si^ii^ralua 
(writt&n v/ord) rorms the. basis of Uie exeicises^ The first exercist^ 
gives the snudent two cues-^the spoken word and the v/ritten v/ord ^ 



Exsrcise 1 


the Printout, 


(Audio) 


The program prints: 


PEN 


(Typa pen.) 


The student responds by typings 






The prograjii prints;; 


YES 




The prograin prints c 


WET 


(Good. Type neb.) 


The student responds by typing! 


NET 




Tha prograjTi, prints: 


YES 




The program prints; 


EGG 


(Great. Type egg,,) 


The student responds by typing" 


EFF 




The prograin prints: 


nil KG 


. (Wo. Egg,) 


The prograiii prints n 




(Type net .) " 


The student responds by typings 


MET 




The progrsin prints;; 


YES 




The program prints* 


EGG 


(Typfr egg,.) 


The stud ant responds by typing: 


EGO 




The prograjii prints^ 


YES 





When the student has achieved criterion for aach of the words 
forming the iection, he begins Exercise 2* 
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Exercise 2 



Display on 
the Printout 



(Audio) 



The prograiii prints: 



PEW 



EGG 



(Type pen,) 



The □tudent responds by typing: 



PEN 



The program prints: 



YES 



The pi^ograjn prints: 



NET 



PEN 



EGG 



(Tj^e net,) 



The student responds by typing: 



NET 



The program prints^ 



YES 



As in Exercise 2 of the Lettei^^ Identification Strand 3 the order 
of the items which comprise the tale type display is random for each 
presentation. When the student has met criterion for each new word 
in each of the two exercises ^ he proceeds to the next section of 
v;ords and begins again on Exercise 1* 

Remeniber that the student must meet criterion or exhibit mastery 
in each of the exercises over all the words in the section before he 
can proceed to the next section. 

Strand III - Spelling Patterns /The Spelling Patterns Strand is 
designed to provide direct and explicit practice with English spell- 
ing patterns and emphasises the regular grapheme -phoneme correspondencis 
that occur in the graphic representation of English. The spelling 
patterns pi^ssented In this strand will be presented in the Phonics 
Strand that follows. However ^ different words 5 unique to the Phonics 
Strand^ are used .in that strand. 

The following exercises are used in the Spelling Patterns Strand:, 
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lae prograi;; piun^s 



Dispiay on 
lAi-^ Printout 

SLEPT KErr CREPJ 



(Audio) 
(Type cr-pt: .) 



Vlhan the student does not respond 
v/ithin tile ast tinie^ the program 
prints TIME and the corract re- 
sponse . 



The program prints f 

The student responds by typing: 

The prograjn prints: 

The progrsjn prints: 

The student reEponds by typirig^ 

The prograjn prints* 

Exercise 2 

The student responds by typing: 
The program prints? 

The student responds by typings 
The prograjn prints: 

The .student responds by typing: 
The program pr^ints • 



(Type kept.) 



TIlvIE CREPT 
I^PT SLEPT CREPT 

KEPT 
YES 

CREPT KEPT SLEPr 

SLEPT 

YES (Good . ) 



(TiTe slept.) 



Display on 
the Pi'intout 



(Audio) 
:ype kept.) 



KEPT 



YES 



SLEPT 



YE£ 



(Fantastic . 
Type slept.) 



(iabulous . 
pe crept . ) 



CREPT' 



YES 



(Great J) 



Bections for this strand consist of a set of monosyllabic words ^ 
such as kept^ slept ^ crept. These words embody the same spelling 
pattern^ ept ^ which in each of these words corresponds to the smm 
phoneme 3 /ept/, 
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Gvrand IV - Phonica . Whari the s^^udenv has ahovm a mastery of a 
specjified nimber of v;ords in twie Spelling Snrand by cDiiipleting a pre- 
detenained riioiiber of sections in that sti^ana^ he begins Strand IV with 
drill in phonics. 

Again 5 v;e v/ish to einphasize that oach strand Is separate from every 
othar strand although strands are related. For examplG ^ entry into 
Strand III is dependent on the student progrGss in Strand II, Once a 
stiadant enter :^ a strand, he is allo\^fed to proceed at a rate conimensurate 
with his ability. 

Exercises in the .Phonics Strand coTjcentrate on initial and final 
consonants and medial vowels. A departiire is made ^ however ^ from tradi- 
tional phonics oxerclses in that the students are never required to 
rehearse or identify consonant or vowel sounds in isolation. The smallesfc 
unit of presentation is a dyrd^ i.e*^ a single vowel^consDnant or con^ 
sonant-vowel combination. 

The following exercises are used in St.rand IV: 
Final Consonant Display on 

Exercise 1 the Printout (Audio) 

The program prints: -IN -IT -IG (Type /IG/ as in 



fiiO 



The student responds by typingi 



IG 



The progrMi prints: 



YES 



The program prints^ 



-IT -IN -IG 



(Good, Type /IT/ 
as in fit,) 



The student responds by typing: 



IT 



The program prints: 



YES 
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Exercise I (OontinuGci) 
The progrm prints: 

The student responds by typing t 
The program prints: 



Display on 
the Printout. 

=IG -IN -IT 



Uudio) 

(Type /IN/ aa Ir 
pimipkln. ) 



TN 



YES (Fabulous 0 



In Exercise 2^ the student types the full v/ord. An example of 
Exercise 2 for the initial consonants is as follows i 



ExerGisg 2 

The prograjn prints ; 

The student responds by typing: 
The program prints! 
The prograjn prints: 

The student responds by typing: 
The program prints: 
The prograjn prints : 

The student responds hv typing: 
The program prints: 
The prograjn prints : 

The student responds by typing: 
The prograjn prints : 

Tha progr^ prints: 

The studint responds by typing: 



Display on 
the Printout 

DA- MA- HA- 



(Audio) 
(Type macl.) 

MAD 

YES (Great I) 



HA- DA- MA- 



DA- HA- MA- 



MA- DA-^ HA- 



-■^M (Type hani,) 

MAM 

////nm (No. 'We wnted hajnO 

--D (Type dad.) 

DAD 

YES (Good.) 

--LF (Type half.) 

HAT 

////mm (No. Vie \yanted 
half * ) 



HA^ MA- DA« 



MAD 



e mad , ) 
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Ai: in BT:,rand:2 I and II, the GUuiGnv v/orks with a oection oV 
spcjciried units. The stulent nius:: meet crit;crioi: for each mt of dyads 



in the exercise before proceeding to the next set* 

The audio reinforces ^he sound values with randomly selected exainples 
from a matrix of three sample v/ords--tv;o monosyllabic and as of ^en a? 
possible an easily identifiable polysyllabic >/ord , Hov^ever^ the v;ord 
to be typed by the student is always taken from the two monosyllabic 
exemplars. 

Strand V - Coinprehenslon . When the l: Ludent has met criterion over 
a specified number of Strand IV sections^ he enters Strand V, Strand 
V provides practice on the mceaning of the words introduced in the class- 
room and mastered by the student in the Sight-Word Strand. The exer- 
cises are of two types: l) categorization^ and 2) phrase and sentence 
completion. A section in the first exercise consists of three groups 
of three words. Each word is associar.ed with one of saveral Gategories. 
The presentation consists of a display of three words followed by a 
request to type the word of a particular category. Here is an example* 



Exercise 1 



Display on 
the Printout 



(Audio) 



The prograiTi prints: 



EGG MAN TM 



(Type the word 
that is a color,) 



The student z'esponds by typing: 



TIN 



The piograni prints: 



////TM (No, tan is a 
color,) 



The prograjn prints: 



ON DOG RUN 



(Type the word 
that is some-- 
thing you can do.) 



The student responds by typing- 



RUN 



(Good.) 



ERIC 
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Exarcise 1 (Continued 



Display on 

the Printout 



Audic 



The prograjn prints: 



FARM TAET MD 



(lype the ^vorci 
that is a place . ) 



The student responds hy typing: 



Fimi 



The program prints: 



DOG RUI^I ON 



(Type the v:oTd thai 
tells v/here . ) 



The student responds hy typing: 



RUN 



The program prints: 



////ON (No 5 on Is the word 
that tails ,;here.) 



The order of the ttoee words presented is random and the target 
word 5 -with its associated category, is randomly chosen from the displayed 
words. If the prograin selects ''tan" as the target word^ the audio re- 
quests ^ "Tjrpe the word that is a color.'' Associated with each word is 
an audio request to identify it. When the student has met criterion in 
a section of words 5 he proceeds to Exercise 2, 

The second exercise consists of a section of three sentences (or 
phrases) with one word missing in each. Displayed with each sentence 
are three words^-two are distractors and one correctj^r completes the 
sentence. One of the distracuors is of the correct form class ^ but 
is either semantically or syntactically unacceptable in that it breaks 
a subcategorisation rule, The second dlstractor is unacceptable both 
semantically and syntactically. The format of this exercise is as 
follows I 
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Display on 

Exercise 2 the Prim out (Audio) 

rho prograjii prints: TPE RAN FAST, 

RED COT RAT (Typ^ the word that 
correctly cornplotes 
the santence . ) 

The students responds by typing; RA.T 

The program prints i YES (Good.) 

The program prints: TOM PUTS ON HIS 



STOP PIG ItAT (Type the vjord that 
cor r a c t ly c omple t e s 
the sentence,) 



The student responds by typing: 



. The pro^^ram prints: ////HAT (No„ Tom puts on his 

hat.) 

The prut,i::un prints: YOU CAN HUT A 

DROP CAT RESTS (Type the word that 
correctly completes 
the sentence,) 

The student responds by typing: CAT 
- The program prints: YES ;aood.) 

When the response is incorrect^ the audio repeats the completed 
sentence corractly. When the student has reached criterion on the 
exercise and reaches a spacified point v;ithin the strand ^ he will enter 
the Language Arts Strand, 

Strand VI Language Arts . Strand IV ^ which is to be implemented 
in the near future^ is a strand dealing with particular skills in 
language arts. The strand's exercises are designed to initiate a 
conscious mastery of the mechanics of sentence structure. From the 
"broad spectrin of skills involved in language arts^ the reading staff 
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chose wO Dlacs special emp)iasis on vi^oao areas iaoni i I'iod pa r ':.icu- 
larly troubiosomo for handlcappGd childret: as v;eil as ehildren I'roin 
depressed environments. Practice v^ill be provided in i nuniber oi' aroas 
including: (l) English idioms that are often misusGCi; (2) endings and 
order of modifiei J 1 (3) tense agreement v/ith indention 01' building a 
repertoire of tenses; {h) pr ope r u 3 e of aux i li ar y ve rb s . Th e f o r ma t 
of the exercises will be similar to those in the preceding strands. 
Digitised Audio 

Digitized audio refers to a complex conYersion process unlike the 
fajniliar reproduction of sound via phonograph or tape recorder. These 
latter mechanisms are analog diviceSj i.e.^ devices v^hich store and 
reproduce continuous information. Digital computers handle discrete 
units of information. Speech waves are analog (continuous) informa- 
tion 3 and must be converted to digital form for storage by digital com- 
puters and reconverted to analog form for reproducT:ion. 

The ana log -digital conversation for storage is performed by 

: • "sampling" the speech wave^ i.e. 5 breaking it up (^'chopping it") into 

a series of digits that indicate v/hether the v;ave is higher or lower 

■;■ at given points. Analog-digital conversion is presently done in t^o 

stages, "^e original speech wave can either be live or tape recorded-^- 

l at present all input to the Stanford system is live. First a program 

J receives the original wave filtered through a "band pass" that selects 

S 

only certain sound frequencies (500-2500) to adapt the sound wave to 
■ telephone line conditions. This progrsjn samples ("chops up") the wave 

6^000 times a second ^ assigning a digit between 0 and 63 to each 

] ' - 
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sample 6 bii: racoluticn) . A ascend prograin takes bhia Leinporar- 

ily suored output and sa^iples 36,000 ziia^^u a second, assigning sithtr 
1 or 0 ('^up'' or ''down^^)--i . , i bit resolUuion at 36 kc . This final 
digital output is scored on an IBM disk ( t:h@ digital equivalent oX a 
phononraph record) , 

The digital-^analog conversion proc>ess t;akes place during ^'run 
time,'- i.e., as students opsrate on the system. The call for a given 
audio message by the instructional program dirocts the coniputer to 
bring the appropriato block of digital information from the 231^ disk 
to one of the 2 k (2,0U8-con^uter-TOrd) audio buffers in core memory. 
From core the digits are fed to the multiplexer, v;hich assigns them 
to one of kO station shift registers that control the ho audio units 
at student terminals. Before leaving Stanford via individual telephone 
lines, these audio digits pass through DAC^s (digital-^to-analog con- 
verters). A two-part amplification system at each of the schools picks 
up the analog information and feeds it to tha headset at each terminal. 
One ainplifier, adjustable by proctors ^ controls minimum volume for all 
terminals, v/hile terminal ajT^lifiers can be adjusted by individual 
students . 

Figure 2 sho^s a chart that indicates the major steps in the 
process described above. 
Scheduling 

An important factor in any teaching innovation is the cooperation 
and enthusiasm of the classroOTi teacher. Often her approach determines 
the attitude of the student. As we look to the teacher for originality^ 
creativity and depth of presentation^ so too the teacher should look to 
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Diagram of Analog?- Dipl tal- Ana [or 
CAI Beading Program 



Master 



pass 



(500-2500 
fruquencles) 



Program I 



Program II 



6 bit sampling 
at 6 kc 



1 bit sampling 
at 36 kc 



Station 
Shift 
Regiiter 



{one of ho) 



IBM 
231k Disk 




Telephone 





D A C 







(one of kO) (one of .kQ) (oue of 8) 

Figura g 





Sehool 
Amplifier 


-- » 


Student 
Teminal 







(one of 40) 
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inix hi^r \a v^q Lnyon.: t.h-:* :;,or:/ rcir ine ■:• ^son^-iajjr In the clai;arooi:_ 
O^'jo i^cnvcluiini; arrangemtiv,.c bavo benn jnade wiuh :.ho principal 
and vhe ciirnrr.or oi' tlv? CAI I'aclli:: ies . a regular routine should be 
uababiiaheu tor tl>:' .5^acl^^^a . Ii' zm tt'letyp^ia aro' in another buila- 
ing or a great distance i'rom tho clac^room^ a teacher's aide or an 
older ;;tudGnt can ascorL youny children to and from the location. Wher 
a liumber oi t^.^rminaiii ar- avdiiabbe ^ Jn th^r Palo Alto school^* 

large groups can be scneuuled.. In schools with ono or trwo terminals ^ 
individual classroom procedui'es must be developed, A list of names 
v;ritten on the blackboard indicating order of departure has proved 
successtul. llie naine-card method can also be used. A card v;ith sever- 
al najiies v;ritten on It is prepared and serves as a pass to leave the 
classroom. When ttm stv;di:^nt returns^ he hands ^he card to the next 
person on the card . Whichever procedure is chosen by the teacher 
for hfir class., it should beuojnc an ^^stabli^hed routine. 

Another aspect of scheduling is thy trade -ofr between the nuiaber 
ol minutes per session and ohe number of students that can be assigned 
to the teletypes each day, This schedule can be set either at ^he 
individual student or at the class level by the progranu 

It has been observed that the childrftn have little difficulty 
in learning to operate the teletype. Paper replicas of the keyboard 
give students classroom practice in rdmembering the location of 'the 
letters. Using her intimate knowledge of the students^ the teacher 
can determine how much classroom preparation is necessary. It has 
been our experience that after the students receive an explanation 



of t.he program and ihen ^hu Keadinc i%eaainess L^^:rana v;nicn aaquain-;-s 
whein v/ith sign-on procedures j ^h^y rQCcive groa: plv:ia5:ure in ^n-fir 
individual accomplislments on tna telOwypea. 
Teacher Reports 

Efforts hava teen made lo keep ■^his an ungraded program, Altnougi 
marks exi^t in a Curriculujn Guide to indicate speciric lavals for com- 
parison or referra,! by the teacher^ no indication is made on the 
student *s printout of score, percantages or grades „ Ther^^ is only a 
listing of accumilated zime on the program^ the date, and the section 
nmibers for each strand on ^hich a student is working. Both primary 
students %vorking at grade level and remedial students proceed through 
the prograiTi at their individual rates of speed. 

The length of a daily reading lesson is tvjelva minutes, which 
appears to be an ideal time period for primary students. This time 
parameter can he adjust should^ttiare ba such a need. 

A. complete status report for an entire class is available to a 
teacher at any time. An exunple of this report appears in Figure 3- 
When a status report is requested-^which can be any time from any 
student terminal--and the program given a class number, a utility 
routine prints the date 3 total nimber of students in the class, ^d 
the name of the teacher. Then the program goes on to list^ in this 
order and for each student who has signed on to the reading program^ 
the number of minutes accumulated in the programp the section number 
of the curricultmi items he is working on in each strand ^ a plus if 
he was on the program that day, . his identification number, and his 
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CLASS 182 MRSp BRESLIK 7 JAN 70 

31 STUOEMS BRENTWOOD SCHOOL 



READING REPORT TYPES * IF RUN TODAY 



MI N 


L 


W 


PH 


SP 


cc 


cs 








6 ! #3 


6 


1 


D 


0 


0 


0 




3023 


ANDHF JONF^ 


66 .3 


! 7 


9 


4 


4 


0 


0 


■#> 


3232 


VlZAW 8ALCITA 


46«6 


1 0 


7 


2 


0 


0 


0 




3233 


JEROME BRADFORD 


63«8 


1 5 


1 0 


4 


1 


6 


0 


-# 


3234 


NATH4 KfFi rHfiT^THR 


S8* 1 


8 


5 


1 


0 


0 


0 




3235 


VERONICA CROWELL 


43.0 


8 


4 


0 


0 


0 


0 




3236 


RICO CONTERO 


57.S 


14 


7 


2 


0 


0 


0 




3237 


LI f^A FRAMCOIS 


77.0 


1 5 


1 1 


3 


2 


0 


0 


4 


3238 


ALFRED FRAZIER 


55.8 


1 1 


8 


2 


0 


0 


0 




3239 


RAMON UIL 


4f .2 


13 


7 


2 


0 


. 0 


0 




3240 


KRYSTAL GRIFFIN 


56.8 


1 3 


5 


1 


0 


0 


0 


+ 


3241 


MARCUS HENDERSON 


23*7 


7 


3 


0 


0 


0 


0 




3242 


FELITA BARRIES 


72.9 


16 


9 


2 


0 


0 


0 




3243 


OWAtNE HOBSS 


71 *2 


14 


9 


1 


0 


□ 


0 


* 


3244 


BARRY JOf^S 


50.6 


12 


8 


a 


0 


0 


0 




3245 


JEANETTE JONES 


39.3 


9 


6 


1 


0 


0 


0 




3246 


CURTIS KINiG 


17.1 


6 


4 


0 


0 


0 


0 




3247 


SETrYE LEWIS 


57.0 


1 1 


6 


1 


0 


0 


0 




3248 


RICKY LEWIS 


31 .6 


7 


5 


1 


0 


0 


0 




3249 


RHONDA PAGE 


32. S 


6 


4 


0 


0 


0 


0 




325! 


CHARLES POLLARD 


7,4 


4 


i 


0 


0 


0 


0 


+ 


32 52 


KEITH RICHARDSON 


60.9 


13 


9 


5 


3 


0 


0 




3253 


OMAR SORIANO 


49. i 


10 


6 


1 


0 


0 


0 




3254 


LAM rcRRY 


60.6 


12 


7 


3 


1 


0 


0 




3255 


VICTORIA TORRES 


49.3 


19 


6 


2 


0 


0 


0 




3256 


BOBBIE ViCKERS 


6 1 .6 


! 5 


9 


8 


0 


0 


0 




3257 


PEYrON WATKINS 


38.3 


9 


5 


1 


0 


0 


0 




32 58 


YOLANOA WATTS 


23.9 


8 


5 


0 


0 


0 


0 




3259 


TERRY WILKS 


0.0 


0 


0 


0 


0 


0 


0 




3982 


HARIETTA WOMACK 


62«9 


1 4 


7 


a 


0 


0 


0 




4474 


GARY OOLE 


0.0 


0 


0 


0 


0 


Q 


0 




4475 


Li^iA JOSEPH 


a\;era6es i 


















48.6 


10 


6 


! 


0 


0 


0 








MI MI MUMS 1 


















7.4 


4 


1 


0 


0 


0 


0 








MAX I MUMS 1 


















77.0 


1 7 


1 1 


5 


4 


0 


0 









Figm*? ^, On-line Utility Program 
7(:r Class Information 
Reading Program 



and the atrand ejection nuinbsrs . 

A report on an individuaX Erudenv is also available lo llie '.eauhur. 
See riG^i^G for an illus t:rat,ion oi' tho aludcsnt's report. When a 
toachar rsquesuB information on a student^ the program will provide the 
student's name 5 class 5 grada and studiint mmibt^r^ the section number, 
and the specific items he is v;orking on in each oi' th-; six strand sec- 
tions. It will also give the total nmnber of minutes he has been on 
the reading program. At a glance the teacher can note a student's 
progress in a strand^ and the particular items in the exercise. These 
data give an accurate 3 up-to-date eva.luation of the student's progress 
as vjell as an indication to the teacher of the areas in need of 
re teaching , 
Concluding Remarks 

It may be evident at this point that the CAI program described 
above is in no way Intended to replace the teacher. On the contrary^ 
it is a teacher's tool and can free her for more creative j generative 
forms of instruction* Using the program is the teacher's option^ and 
although her cooperation is sought, we antlcipati a time v/hen more 
and more teachers >;ill turn to CAI to relieve them of the tediujn of 
classroom drill-and-practice routines , ■ 

Some of our optimism In this regard Is based on a recent survey 
among teachirs from different schools whose students took daily CAI 
lessons in the reading progrm. All of the teachers had positive 
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I^OIVIDUAL STUDENT 
STUDE^T NO I 3232 
3232 \/IZAR BALCITA 
L*I7 ^ sJ y 
W*9 WATER WARM WAS 
-IG -*IT *IN 
SP*^ LOG DOG P^ROG 
CC*0 
CS-0 

ACC MI N* i 66.3 



Figure On-line Utility Program 
For Individual Student 
Reading Brogram 
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feelings about the program; close to ninety percent felt that CAI 
allo\;ed students maxiOTam individuali2.ation in liarning. Although half 
of the teachers were uncertain about v^hether students Isarnid facti 
faster in classroom groups or ¥lth CAI^ they all agreed that teletype 
prograjns provided important drill routines for material the teachers 
initially presented in class, Again^ ninety percent hoped the prograjn 
would continue in their schooli. 

Seventy percent of the teachirs were emphatic in expressing their 
views that the children interacted well with the progrsmt the children 
did not feel isolated or. neglected by teachers] the alert student; was 
quick to catch a missed cue by the machine and the slower student 
gradually learned to comply to the program -s request for a response. 
This brings ua back to the students^ viewpoint. VJe note that in CAI 
as opposed to classroom procedure a wrong answer is never a defeating 
public pronouncement, In CAI^ the computer never makes JudpientSj 
never frowns^ scolds or becomes Impatient^ and always greets a student 
with a cheerful^ '^Welcome to reading!" 

As the program now works ^ a child is on the system for about 
twelve minutes per day. This time is neither arbitrary nor fixed ^ 
but was found to be the necessary time to maintain the students ^ on 
a class average^ at gradi level* Given longer periods^ children could 
advance more rapidly. Another possibility would be to have slow 
learners ipend more than twelvt minutes per day on the prograjTi^ either 
extending the single session or having more than one sesiion per day 
so that those students who were lagging behind the norm could be 
brought up to the class average. 
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The twelve -minute period vse whus selacut^d as u minimum timt for 
maintaining our par^iculer students at grade Itval. in reeding. It in 
importaiit to note that ghis time period did not tax ohe young children's 
span of attention. In fact ^ in one experiment individual studento have 
run on. the system for as much as 36 minutes- ptr day and the rate of 
progress per hour ^s^as equivalent to that of three individual tv/elve-- 
minute sessions. In this situation, the old notions of limits on 
attention span do not seem appropriate; studtrits engaged in a rich and 
interactive form of raading instruction show little evidence of habitu-^ 
atlng or losing interest in bhe task. 

Allow us to point out again that this program is experimental. It 
la a research tool from which we learn and are able to act upon day by 
day. Feedback from the teachars and the students^ as well as the 
response data we are collecting and analyging, will permit us to woi'k 
out better optimizing procedures for exercises branching among strands^ 
distribubion of review exercises ^ and prograinming subroutines that- 
improve the presentation. 

President Nixon remarked in his special massage on education reform 
not too long ago that^ '^Achiivement of the right to read will require 
a national irffort to devglop new curricula and to better apply the 
many methoda and programs that already exist. Where we do not know 
how to solve a reading problem^ the National Institute of Education 
would undertake the research. Bub often w^s find that aomeonu does know 
how^ and the Insti^tute would make that knowledge available in forms 
that can be adopted by local schools.'' 
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We propose that uhe CAI program described above v/arrauLiS a large- 
scsla tryout in a metropolitan city vmere all children in gradea one 
through three, reiardless of backgrDundj have the same opportunity for 
daily CAI sessions. The cost of the program^ given total conrniiuiieiit , 
would be less than the kO^ per child per day quoted above. No costly 
building program would be necessary* In fact^ no new buildings at all 
The equipmint necissary for the program could be housed in the present 
phj^-sical plants* Nor would extensive teacher ti^ainlng be required. 
With regard to indlyidualization^ not only does CAI achieve greater 
individualization in the portion of the currlculurn it teaches ^, but it 
allows the teacher freedom to achieve graaT^ir individuallzauion in hear 
classropm teachiLng, The total increnient of individualization ^ there- 
fore ^ is greater than the sum of what CAI and the teacher can achlve 
alone , 

Admittedly then^ the low level of reading, is a national problem. 
Everyone concurs that raising that level of raading la an adniirable 
goal/ We fail to see that a great abyss separates the problem from 
the goal. The technology and basic science necessary to solve the 
problem are already in hand. There is no question that, GAl in initial 
reading is a feasible and cost effective way to reach the goal. 
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